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GitHub Lais (de jusall d>g1as ayylall ol pasiudl jaus Ul god ayams i@l dulys @
a8 ayyldall ¥l aus Ul p55 ga Loz ilas @
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(el 4) melanlly dmdl § Aoimiud | yiuall Ao giie lgs¥l Jgo dale bylas -2

elanlly e I lauslgd @by supall Ao giae Awas Il ool CBLAIST ol
Linux, LibreOffice, Zotero, R, Python, Jupyter Notebook :cs(9a%1
gzl
il A 2ally 3yl Slimanl 3 Aauie
ol suall sl s 0
ASelll Blimadly youall A gide Slimapdl (o 3231 ©
(Oglanly & Ludawd) 2lilg 28l &) (wlall cml 4o guall joballilile ©
((ENEIA{PYWES JESRNIF S PEWELNY) PAREL I PRSI (- PR TPCAPYS (PSS
AU Al g po Aylae
Abgilalle LAWY Llasll =
(! ‘Apache (MIT .GPL) juuall 2> 5240 a4l ©
lalell Ladly aldosudl o
(FLL) LS I uglasy jisais alasial § dmgrall jolall 9o @
Akl Jas Ll yy @ o
Juiidy Zotero alasialy az okl Blsly dass s Jie) olpaSoll dulle cula Lasy (Bdg Haluia mlgal SLas |
(Jupyter _le Python (s (e maliy

(el 4) Gislarll Joall a5a3g aoyLakl 8yl5¥ sisall 4> gide oilgal JHliwl -3

e @ ‘:;3‘.:.7.“ Jeadlg ts)l_&l‘ 818) Jugudd Hiall A g7 ool M| KA |
Git/GitHub, Nextcloud, Overleaf, Jitsi Meet :;Jg.ﬁ(l

VLS
Ogladlly S)b‘;(l;.lj_si’ BT poye "
GitHub se ¢oladlls Git plasiwly &lylasdl 5yls)
Aalal @U}U le:l_” );“),zi.”j assladl o=
Tl Jee Al @ e

Agladll L, SW Overleaf g GitHub aluasiuwls Gom g9,du § 32548 Joall @
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P (e Azl il uas 5y jushat ae Lt lye Balely
Copilot. s «Gemini .Claude . ChatGPT s clgaf alusiul :lga¥l e C8yazll @
ey plolia Alo Bolels mliadele e L] icymall @
ol pmtlly 3gual) sy il Aylae guadl Julmtll @
slsiSull Al Laylisy 228y (e Joall i doall Godasll o
Ao bl sz lg 2ymall Jo o3 Jolis oSl eudnlls ucloxl 2430L1 @
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(ool 3) guatd! Jelmilly ¢ asligl camedly LS Cpumtd £ lia ¥l 61 JHliiuel -2

LeaesSag Lt o Bole] « pogiaill mmiat! (£llaid) S Slgal alusiuwls Auay a8 2,UST Baga 3uaT i ]
.Deepl .ChatGPT .LanguageTool «Grammarly :zsga¥!
HITvESY
oegaid| (rusig mias "
(e A Sladle g Adelg Agxill) Logalll elas¥| mumsasy SLAIS|T o
s y8 Ugwg a9 iat] (ol Aalall Al ciliuss muds o
ENELI RSO PU-NCC PPN D PRYOVES S
Lo @il Lot s 350 S el pmgunill 22l Bole] o
Apaga ¥ lllally ol ozl pe ae Mzt 8,0llg Aall) Gotus Jyand O
Badaie By pogiaill Grudigdaz Ul
Bl pe by Loy LasSa9 o guail] Aozl £ llaiodl oS0 Slgol (e Balanudl O
Aalisll
Labsigas pmpeal 485 e Landls asdis) 2aliall Aem l Jylo o Blae o

LwssSY1 poguaill B3sr rucmt] 2adSH SHLA Gabas (] Lpsll oda Bug tuindad Jos Xdy & @
(Sl 80 gl NRESIHR
LanguageTool.s Grammarly alasiwly WL o gaidl moxiaty Jules  ©
ChatGPT. alusiwly QLS sludl (rumiy pogiaill Lelo ole| o
el o g1a0 Jilig Deepl alaseiwls 8saaze Wit @3@@4&3 EPESC I
Acgdally Aslell ool oy il &ijlaa o

(el 3) (Slilao¥l oIS olga¥ LMo Ylad Lol il pasia (gl i pglas -3

baell guaidl euasdl ji5aTg §lreguled! Cumdl cpused) (£lla ¥ oK SLslS] JMazul d] seoell da o rdu ]l
Jo> 20485 835 juelat pe cAliall ol g ddll J) ST adlasy Jsum !l 20i80] slygrSll Adlad somxll 1dn 4850 Aueya K
Sloglall A 84540
Elicit, Semantic Scholar, Scite, Zotero avec A :slga¥|
gzl
(AU el s
JShn Aball el 3 L s (slila Y1 KA A geall dpadall Gl S s alasiul 0

YR
AT 2k Ayl Sloglall z Litals AuesslS¥1 bldl aclsd § cududl o

ar a8 bgtmall Jadg aryee Julet) 2,83 Slailo i) ©

Aass €Y jaliall @uas § 0¥ bl ae 2sudl L &ylas o
Lol edt 2ean a8 g ddll o cslaMally coluolad¥) Judoes
ol cx ) 3 £l 1 S 9ol alusily Aalaill 554alg dundsl ol wilpmall Blelpe @
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oo (Ul 8L pyeall Cuml e gutelanl aslisll comd) 46,00 ] Lsll b Audigalas Jas ddyy &
EpIES
Aadanll Cdludlly Google Scholar plasiuly ‘éo._mlSi Simyely] @
Ll 831 50 aS il (Scite g Semantic Scholar g (Elicit Jie ool alaskiuly 51 oy el o
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sEUL 8 gedall UL Judoeig Eazed! (EIWI ) geall
(delw 24) (£lda)!

QLBJ! t.fL" ﬂsjﬁ\ e “;‘-L‘JQJAY| IS Q‘j.}i ﬁ‘..\_z‘i_mb L(‘_Lﬁ.lw”j W:g;ﬂ.a.aj bl > Adee u\.:- aded )‘9_'3-1\ ‘)Sﬁ
Ayl Byl yielly sl Ll ool sl i o o] Aol olglasll

(olielu) Pythonalusiul Sbladl ele 3 2ouie -1

NN PPN P EPREL Y Al S Last e cayatdl M5 ¢ Python plaseiwl S bledl elat cnze ol dgs:cdn ]l

Lpazmdy SLled) CBLASY AU 2Ll yalg¥1 (3 Laslg bl ASn od

NumPy 4S8k (Pandas Sk (Python 3.8+ (Google Colab Jupyter Notebook :slga¥

import pandas as pd
df_csv = pd.read_csv('data.csv')
df_excel = pd.read_excel('data.xlsx’)

df_json = pd.read_json('data.json’)

df.head()
df.tail()
df.sample(3)
df.shape
df.columns
df.dtypes
df.info()

df.describe()
df['colonne'].value_counts()

df['colonne'].nunique()

pd.set_option('display.max_columns', None)

pd.setioption('display.precision', 2)

df['marque’]
df[['marque’, 'prix']]
df.iloc[0]

df.iloc[0:5]
df.loc[df['prix'] > 10000]

RTTYESY

(JSON (Excel .CSV) obiludl Juaxs ®

(DataFrame) Sbladl Hlb) e dole 8,05 ™

# Bgaw 5 Jol

# dgd0 5 451

# 450 ghie Bgiio 3

# (Boes¥ sue (Sgdsall sue) slay¥l
# Buecy! cLowl

#2g0s SSglss

# JalS jaile

Ll alilasyl =
# uddl 1,55
#80yall pudll sue
ol (pss ®
#E“L“"y‘té'“-?ub)"
#Ek.j).‘z_:JlPlj)E'l:.u
#.,\)‘9&5-&-&
# Boes] Bue
# Jo¥ shaudl

#5310 o ylaudl

Ldiog buas 23l ®
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df['prix_par_kg'] = df['prix'] / df['poids']

df.drop(‘ancien_colonne', axis=1, inplace=True)

o (

df.sort_values(by='prix’, ascending=False)

Adgles Jos iy @

LS e aloglas e Gaimy CSV cale Sy

slay¥lg g 19381 Buac¥l (o5e

(353511 :Jlin) 30 (3 5utsyall udl] ol

(s1r£5hS_ ISyl copuma 3505 oLt

Sl 10 ol 7 einlg BlLs ad) s el a3

i) 5,0 @

(wlelu 3) Lpdisg wblad! s -2

ol 485 5957 (3 ol Low <Ll gy Lmmmiat Laudais M5 (e Lrgdg LBLudl lassng liled) 839> SOPES S NOA |
Al CSLA.U\ﬁ

(gskas1) OpenRefine « (bledl slucy) Scikit-learn :<NumPy .Pandas AP

HETvESY

Bogaall quall ass ™
ciall ol sgaadl cus NaN 83gaall @uall (Slel qyas -

df.isnull().sum()
df[df.isnull().any(axis=1)]

5392l eudll dxllas ™

Fonarll 2as Il of culidl ol Tapunsl of Loswgill s (ot aasll -

df['age'] = df['age’].fillna(df['age'].mean())

df['sexe'] = df['sexe'].fillna('Inconnu’)

df = df.ffill() # A Lo a9l i ylay 89281 @udll o e
df = dE.bfill () # bl gl iy lay 5392801 il 5 Je

Simplelmputer (Scikit-learn) aluszuls JLSaud| -

from sklearn.impute import Simplelmputer
imputer = Simplelmputer(strategy="median’)

df[['revenu']] = imputer.fit_transform(df[['revenu']])

(3, laxll wual) 33Lal) uill (e caastl

(IQR) syl oy Gokill Ayl -

Q1 = df['prix'].quantile(0.25)

Q3 =df['prix'].quantile(0.75)

IQR=Q3-Q1

outliers = df[(df['prix'] < Q1- 1.5 *IQR) | (df['prix'] > Q3 + 1.5 *IQR)]
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(z-score) z x> cows Lapndll -

from scipy.stats import zscore
df['zscore'] = zscore(df['prix')
df[df['zscore'].abs() > 3]

(3o,SU) Sl Al e ) IS o> @

df.duplicated().sum()
df.drop_duplicates(inplace=True)

df['ville'] = df['ville'].str.strip().str.lower().str.replace(’-', ")
dff'ville'] = df['ville'].str.normalize('NFKD')

bl glgil amgs ™
df['date'] = pd.to_datetime(df['date'])
df['prix'] = dff'prix'].astype(float)
EEE S S-\.Q.f-i ;L&dl =
Al a3 1300w Busde Bugas lpdie eLad] -

df['prix_par_kg'] = df['prix'] / df['poids']
df['anciennete'] = 2024 - df['annee’]

Lgiall clpaall jeys @
Qw\j}aﬁjégba\‘}&aﬂl -

pd.get_dummies(df, columns=['carburant’])
from sklearn.preprocessing import LabelEncoder
le = LabelEncoder()

df['sexe_code'] = le.fit_transform(df['sexe'])
onnlall w939 apdazll @
(&3]« el 5loms¥) KNN) fbaanl] 230l (a3 -

from sklearn.preprocessing import MinMaxScaler, StandardScaler
MinMaxScaler().fit_transform(df[['revenu']])

StandardScaler().fit_transform(df[['revenu']])
(3 120 (30 ST s 91 028 300 o 81 390 Jlie) ol § wliadliall e cassI ™

df[df['poids'] < 300]
df[df['age'] > 120]

Adedad Jas 2dyy @ @
Lamllang 2ol g 83Lalls 535aall wudll syins @
il g3 Al Suecl adats o
Aodell susse bueclslid) o

bl e yg andadll gudas o
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(olielu) Slapezilly cdliaglls araztl! -3
alydse e Jpuamdl . clls I Loy A3l 87115 c3g8slls S #4651 sglms Bue (e Lpariliy oliladl eulase sdu ]
3bas Bute ylaag Aabolate Aaz pe ol sLadlg (Auas, Il o1sY)
Pandas :xlga¥
gzl
s K oliall sucy bl el gl l Gl ®

df.groupby(‘marque’)[ df].mean()
df.groupby(‘carburant’)['puissance'].sum()

df.groupby('type’).size() # 95 S poliall sue Clus
agg() ! plasruly sodadll Glagemddl ™

df.groupby('marque’).agg({
'prix': [mean’, 'max’, 'std"],
'poids": '‘median’
)
a9 dy Bec! Bue e prezedl ®

gb = df.groupby(['marque’, 'carburant'])
gb['prix'].mean()

(Pivot Tables) 4:Sebpud dyeell Joluzdl ™
pd.pivot_table(df, values=prix, index="marque’, columns='carburant’, aggfunc='mean’)
Ldzll slegamll (i) 58 ®
df.groupby('marque’)['prix']. mean().sort_values(ascending=False)
(@dall el gll) DataFrames wbildl @hlb) zas ™

pd.merge(df_clients, df_commandes, on='client_id', how="inner')

pd.merge(df1, df2, left_on="id', right_on="produit_id’, how="outer’)
(Jolus Bue waaS5) Ll = "
pd.concat([df1, df2], axis=0) # Cagay Lo bl =
pd.concat([df1, df2], axis=1) # 3902 15g0e Lled =
Adlat Joc 3dy @
g8l £939 ERES] LMatl s Ll Lowgrd ‘:S.MLA,'.J ENPES Jogu> clid] o
duee ST LY Jlea | olucd<< aldbll alilog eMeall cililp mos @
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(Oleluw) olalas¥ly JLasiwd! Jel=dl -4
o) cidd AsS A elalasdl G5 9 Ley cnbily Ao game il Juadl il Lulasyl olwludll LS| cdn !
molsll Hgsatlly  Jauddl Lyl
Pandas, NumPy, Seaborn, Matplotlib, Statsmodels :czs|9a¥!
gzl
Ll Slslbasyly ™
Slelylly Glall Bl sl clawgall -

df.describe()
df['prix'].mean(), df['prix'].std(), df['prix'].quantile([0.25, 0.5, 0.75])

xladly cpladl ™

df.var()
df.cov()
df.corr() # suec¥l G Ogaps Lol Jalas olus

clayjsdl (o ™
Qoiuall Sledl mundly 651, Gledl eI -
import seaborn as sns

sns.histplot(df['prix], bins=20, kde=True)
sns.boxplot(x=df['prix')

(Lase ANOVA) ile ezl o caleall Juloes ™

from scipy.stats import f_oneway
f_oneway(df[df['marque’] == 'Peugeot’]['prix'], df[df[' marque'] == 'Renault']['prix'])
Statsmodels alusiwly apudd) Jasddl ol ®
import statsmodels.api assm
X=df[['poids']]
y =df['prix’]
X =sm.add_constant(X)

model = sm.OLS(y, X).fit()

print(model.summary())
EV-MANIET Y G

(gode il Laogll libasyl jLl) @
legazll ot Loyl qudlly Gleall colmidl Julas @
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(olelw 3) bbbl yo e -5
snially Jaltl] opstsd e JSC il o S8 0uds b ]l

Matplotlib, Seaborn, Plotly :s(ga¥!

L“;)L;SJ.” C)u\l‘ u

import seaborn as sns

sns.histplot(df['prix'], bins=30)

sns.scatterplot(x='poids', y="prix', hue="marque’, data=df)
Aphd) bl a5 @
sns.heatmap(df.corr(), annot=True, cmap="coolwarm’)
Plotly alasiwl ddelas jo9,c ™

import plotly.express as px

px.scatter(df, x="poids', y="prix’, color='carburant’)

dedat Jos 2dyy @ @
Laylasly Lelsl o bl Sl & pimy Ajlaaelyn) @
(olelu 10) Geaadl elailly Lyl doJeidl -6
Gaead) @laddl § Anwdd!) z Sleidly LSdST) 7 3Leidl alseialy <Lgiylia 2054l z 3las el rduny|
Scikit-learn, XGBoost, Keras, SHAP, Joblib, pycaret :ab.ﬁ!l

(wlelu 10) i gdl IS
slasly coyts Slegame J) Larudig Sblbdl slac) ideln @
Ridgeg Lasso plaull jla=i¥ly Jasdl Hlomi¥l godai:pliclw @
KNN (SVM (Logistic Regression Ly alasiwly cadadll ipliclw @
.LGBM XGBoost (Random Forest Jis detdte §,bo SLiSiwl :olicl  ®
Al iSadly Keras alaseiwly Geoall @ladll Sleulul de byadllidcln  ®
g3kl Ladog « SHAPalasiwl milidl puwas oz 3l pudall euadll iplicl @
gzl
bl degazma slae] @
from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)
Dlam¥l zila @
from sklearn.linear_model import LinearRegression

model = LinearRegression()

model.fit(X_train, y_train)
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Aol gdall LI alusiwly Hlas¥l ™
from sklearn.ensemble import RandomForestRegressor
rf =RandomForestRegressor()
rf.fit(X_train, y_train)
BUELENES SHIINESS (I
from xgboost import XGBRegressor
xgb = XGBRegressor()
xgb.fit(X_train, y_train)
cadgaitll Z3ks ™
from sklearn.linear_model import LogisticRegression
from sklearn.metrics import classification_report
clf = LogisticRegression()
clf fit(X_train, y_train)
y_pred = clf.predict(X_test)
print(classification_report(y_test, y_pred))
Keras aluseiuwl Ao fuaall 0lSEd "
from keras.models import Sequential
from keras.layers import Dense
model = Sequential()
model.add(Dense(10, input_dim=X_train.shape[1], activation="relu"))
model.add(Dense(1, activation='linear"))
model.compile(optimizer="adam’, loss='mse")
model.fit(X_train, y_train, epochs=100, batch_size=10)
Auwaidly @uadl "
from sklearn.metrics import mean_squared_error, r2_score
print(mean_squared_error(y_test, y_pred))
print(r2_score(y_test, y_pred))
SHAP ol il bl yris @
import shap
explainer = shap.Explainer(model.predict, X_test)
shap_values = explainer(X_test)

shap.plots.beeswarm(shap_values)

PyCaret e AutoML ¢|ml =

scikit-.J Unue Sy piad J¥ oladdl Z3kes pughat beud Python 5Ly juuall 459180 408 (£ PyCaret @
Ay @ zakead! yad dl wbled! puasms oo e deald AbelSI 8Lt 393 Aasly 2 Losasa 03 Cg> clearn

AL
aailly el (Bagaall wudll as Joladl Jio :obiled) Aclals Axllae @
Sleadylesdl cpo yiall G Aslalb A5l @
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plascdl el o all geus @
(Classification) adyadd! ©
(Regression) ,lu=¥l o
(Clustering) ae=sll ©
(Anomaly Detection) 83Lad| ¥l L8LAIST o

(Forecasting)dgw )l Judud! 0

Sllead! Slle Ao gazme e SN ylams¥l Godas :Jlis

# S Last o piw!

from pycaret.regression import *

import pandas as pd

# bkl de gazma Joxs

df = pd.read_csv("voitures.csv"
#AutoML 4y i

reg = setup(data=df, target="prix’, session_id=123, verbose=True)
7 3Ledd) aen ( AlAls 4 lae #
best_model = compare_models()

# Sl ealy il yoye
plot_model(best_model, plot="residuals’)
# ol pdall denl 2ye

plot_model (best_model, plot="feature')
# zigeidl Laa>

save_model(best_model, 'modele_auto_prix')

dedat Jos 2dyy @ @
Lanll 3G Lilae 2l g dall L Blae Jasdl jlaeidl iz iladl &5l @
PyCaret aluziwly J¥ @ladll 73l pamy Gadaidole i lasl o
h2o0.ai a2 AutoML alusiwl ®
¥ Lss Mty ca¥. S @laidl 2 3las juglat py iy acuts 3 palud (RAGL Huuall 459180 1S (p h20.20 @
Al A § goked) s J) Yeime cbiled! sams (e 150y (e daid) ALISTI 35941
3 kg cadailly (Agrall il sl ayd9 (8098aL) udll ae Joladll Jodd bl 2slaldd) Axllal) - @
BelaS ASYI HlLasy dalins S @lad wliodylss Hlas| madiinliaylss Bue op aslalall as)lall - @
Lo cplasiadl a¥l> (o ]l geny @
(Classification) caduaddl O
(Regression) ,lu=¥l O

(Clustering) aez=sdl O
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(Anomaly Detection) 83L&J! c¥l=)l 8LaGST O

(NLP) oguaill Julxs O
(Forecasting) a3l Judud! O

# 4sSe e h20
library(h20)

# pols &g H20
h2o.init()

# ULl de goxo Juomed
df <- h2o.importFile("voitures.csv") # & ¢yl Bl gl e (S gom

# diw dugs AutoML
aml <- h2o.automl(y = "prix", training_frame = df, max_models = 10, seed = 1234)

# ESLoJJl &O.AZJ x) Al &yl
leaderboard <- aml@leaderboard
print(leaderboard)

# JaadYl z3gaill 1ol oys

best_model <- aml@leader

performance <- h2o.performance(best_model, newdata = df)
print(performance)

# Céyou.” Lo
h2o.saveModel(best_model, path = "modele_auto_prix", force = TRUE)

Adgdal Jos Bdyy @ O
h2o0.ai alusiwl Laall a4 Lilae Aol gdall LG Llae Jasdl Hlas¥lizdladl &)lae @
bl Slegame e olo¥l 2801,L h20.ai plaziawly ¥ eladl z3la pany &y ole] (gyluas! o
LS bl degomme Jin (Aydyas>
(Olielu) dlelas oSy dogd o LA -7
o Jl VLY alled) dud=iy (o ya) wlall laslly Laas Python alasiwl bapuy Jelas Gadas oLad] :da ]
J¥ el § 7 3lead) ulae aulig (b 52l TensorBoard

Pandas, Matplotlib, ipywidgets, TensorBoard (via TensorFlow) :=(5a¥

1 diads Jle

import pandas as pd
import matplotlib.pyplot as plt

from ipywidgets import interact, IntSlider

JUaS @bl Ao gome Juomi -
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data ={'poids’: [900, 1200, 1500, 1800, 2000], 'prix': [7000, 12000, 18000, 25000, 30000]}

df_voitures = pd.DataFrame(data)
Sl Loal Aulelis dadsy -

def visualiser_prix_max(poids_max):

df_filere = df_voitures[df_voitures['poids'] <= poids_max]
plt.figure(figsize=(8, 4))

plt.scatter(df filtre['poids’], df filtre['prix'], color="blue")
plt.title(f'Prix des voitures jusqu’a {poids_max} kg')
plt.xlabel('Poids (kg)")

plt.ylabel('Prix (€)')

plt.grid(True)

plt.show()

deladl Lunguydl A loll @S5 ppmic -
interact(visualiser_prix_max, poids_max=IntSlider(min=800, max=2000, step=100, value=1500))
Lo 3908 coyds Adoe (b ye9 adxl TensorBoard plageiwl -

import tensorflow as tf

import numpy as np

#doun obilo

X =np.array([[0], [1], [2], [3], [4]], dtype=float)

y=np.array([[0], [1], [4], [9], [16]], dtype=float)

# Jopus 7 3943 £ LA

model = tf keras.Sequential ([

tf.keras.layers.Dense(units=10, activation="relu’, input_shape=[1]),
tf.keras.layers.Dense(units=1)

)i

model.compile(optimizer="adam’, loss="mse")

log_dir="logs/fit"

tensorboard_callback = tf.keras.callbacks.TensorBoard(log_dir=log_dir, histogram_freq=1)

model.fit(X, y, epochs=50, callbacks=[tensorboard_callback])
Colab sf Jupyter fas Js1s Bludl ys 2l TensorBoard aluseiw! -

%load_ext tensorboard

%tensorboard --logdir logs/fit
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TensorBoard 3/ plasiwl dmsln (ayely Jorug 7 3900 cuyiiy @8:65Las | @
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Power Bl (ou Tableau), Shiny (R) :cslga¥!
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Jupyter Notebook (Scikit-learn .Matplotlib/Seaborn .NumPy (Pandas .Python :;"3;5.”
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lan Goodfellow, Yoshua Bengio, Aaron Courville — Deep Learning, MIT Press.

Aurélien Géron — Hands-on Machine Learning with Scikit-Learn, Keras & TensorFlow, O'Reilly.
Stuart Russell, Peter Norvig — Artificial Intelligence: A Modern Approach, Pearson.

lan Goodfellow — GANs (Generative Adversarial Networks), MIT Press.

Christopher M. Bishop — Pattern Recognition and Machine Learning, Springer.

Frangois Chollet — Deep Learning with Python, Manning.

Sebastian Raschka, Vahid Mirjalili — Python Machine Learning, Packt Publishing.

Kevin P. Murphy — Machine Learning: A Probabilistic Perspective, MIT Press.
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Daphne Koller, Nir Friedman — Probabilistic Graphical Models: Principles and Technigues, MIT Press.

-
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Tom Mitchell — Machine Learning, McGraw-Hill.
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. Jure Leskovec, Anand Rajaraman, Jeffrey Ullman — Mining of Massive Datasets, Cambridge University
Press.

12. Michael Nielsen — Neural Networks and Deep Learning (disponible gratuitement en ligne).

15. Fast.ai — Cours gratuits sur I'lA et le Deep Learning.

16. Coursera - Deep Learning Specialization — Andrew Ng, Stanford.

17. Udacity - Al for Everyone — Cours introductif sur I'lA.

18. MIT OpenCourseWare — Cours IA du MIT.

19. Deep Learning Al — Plateforme d’apprentissage dirigée par Andrew Ng.

20. Stanford CS231n — Cours sur les réseaux de neurones convolutifs pour la vision par ordinateur.
21. Google Colab — Plateforme pour exécuter des modeéles IA gratuitement en cloud.

22. Kaggle — Compétitions et tutoriels pratiques en Machine Learning.

23. Hugging Face Courses — Cours spécialisés sur le NLP et les Transformers.

24. Google Al — Ressources et cours de Google sur I'lA et le ML.
25. OpenAl Blog — Articles et publications sur les derniéres avancées en IA.
26. PyTorch Tutorials — Tutoriels pour apprendre PyTorch en profondeur.

27. Pandas Documentation — Documentation officielle pour I'analyse des données avec Python.

28. Seaborn Documentation — Visualisation statistique avancée.

29. Scikit-Learn Guide — Ressource pour la modélisation prédictive en Python.

30. Dash for Beginners: Create Interactive Data Apps with Plotly and Dash.
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